[Chronic treatment with GABA A receptor blockers increases efficacy of GABAergic synaptic transmission in rat hippocampal neuron cultures].
It has been proposed to consider plasticity in neuronal network as occurring in two forms: use-dependent plasticity which modifies the network properties, and homeostatic plasticity which may counteract use-dependent changes. Chronic block of some of transmitter receptors is often used as a model for studying homeostatic plasticity. We studied whether chronic block of GABAA receptors can affect GABAergic transmission. Using whole-cell voltage clamp recording and local extracellular stimulation we investigated evoked inhibitory postsynaptic currents (IPSCs) in cultured rat hippocampal neurons grown in the presence of GABAA receptor antagonist--bicuculline (20mM) and in control conditions. Cell for both control and pretreated cultures were obtained from same dissection and were grown in parallel. We compared the amplitudes of the evoked IPSC, the reversal potentials of the responses IPSC coefficient of variation and depression evoked by paired stimulation. Chronic bicuculline treatment did not significantly affect the paired-pulse depression (PPD) and IPSC reversal potentials. In contrast we found that amplitude of evoked IPSCs was increased about two times in cultures treated with bicuculline. However, IPSC coefficients of variation were not significantly different. We conclude that chronic block of GABAA receptors enhances efficacy of GABAergic synaptic transmission in rat hippocampal cell cultures and this effect is likely to postsynaptic mechanism(s) because IPSC increase was not accompanied with changes of IPSC coefficient of variation. A possibility that the effect of chronic block of GABAA receptors on GABAergic transmission is mediated by neurotrophin BDNF is discussed.